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(71) We, Stamicarbon N.V., a Nether- 
lands limited Liability Company of 2 van 
der Maesenstraat, Heerien, the ^fethe^lands, 
do heireby declaire the invention, for which 
5 we pray tliat a patent may be granted to 
us, and the methoid by which it is to be per- 
fcttmed, to be particanarly described in ^d 
by the follomng statement: — 
Tills invration relates to a process of 

10 nrq>adng polyalkyleneglycol dibenzoat^, 
for instance diethylenejiycol dtbenzoate. 
triethyleneglycol dibenzoate, and diporopy* 
leneglycol dibenzoate, fr<Mn benzoic acid and 
a polyalkylene glycol, whidh axe suitaUe for 

IS use as plastidzers. for example in the fio- 
cessing of polyvinyl chloride and p<^yvmyl 
acetate. 

PoilydkylenegLycol dibenzoates may be 
obtained by lezctiDg a glycol with benzoic 

20 acid in the presence of an add catalyst, for 
instance sulphuric add or toluenesiilp^cxnic 
add. U methyleneglycQl dibenzoate for 
example is tilius prepared, the reaction pro* 
duct will have a colour vMA makes it un- 

25 suitable for use as a idastidzer and de- 
colourizing by fractional distiliatim is too 
expensive for practical purposes. Moreover 
part of tiie diethylene^^ycoi dibenzoate 
formed decomposes during the reaction. 

30 Dipropylenes^ycd dibenzoate wh^ pre- 
pared according to the said known method 
yields an acceptable product only if the 
esterification is limited to not more than 
50 %, and if in fact the esterification is oon- 

35 tinued to about 80 % by removal of the re- 
action water, the reaction does not proceed 
furtiier and Ihe reaction product is unaccept- 
able as a plastidzer. 
It has been suggested that such disadvan- 

40 tages can be obviated by reacting benzo^ 
cUoride, mstead of benzoic add, with the 
polyalkylene glycol, and removing the result- 
ing hydrogen chloride during the reaction. 
Although tills method yields a suitable le- 

45 action product, tiie plant required to handle 



the hydrogen chloride formed in the reaction 
is expensive, and benzoyl chloride is con- 
siderably more expensive than bezoic add 

It has now been found that polyalkylene- 
glycol dibenzoates can expeditiously be 50 
prepared by reacting benzoic acid with the 
glycol concerned without the need of an 
add catalyst, and that in this way a pro- 
duct can be obtamed that does satisfy the 
colour standards set for plastidzers. The 55 
process according to the invention com- 
prises effecting fiie reaction between the 
polyalkyleneglycol and the benzoic add at 
a temperature between 200 and 300°C, and 
removmg reaction water from the reaction 60 
mixture during reaction by evaporation. 

Surprisingly in the process according to 
the invention the use of the relatively high 
traperatures does not have an adverse in- 
fluence on the the colour of the reaction 65 
product A juffidently hi^ reaction rate 
and a very good yield can be obtained wi^ 
avoidance of the use a catalyst while no 
spedal measures are required for remov- 
ing the reaction water. 70 

The preferred temperatures used in the 
process according to the invention are be- 
tween 210 and 265 **C, whereby an optimum 
reaction rate and yield may be obtained. 

The process according to the invention 75 
may be carried out with tiie use of equi- 
valent amounts of benzoic add and poly- 
alkylene ^ycol. in practice, however, a 
smaH excess of the benzoic add is used to 
effect a complete esterification. 80 

In the process according to the invention 
pressure is not a critical factor, so that for 
reasons of economy atmospheric pressure 
may be applied. If so desired &e final 
stage of the reaction may be effected under 85 
a slightiy reduced pressure so as to fadli- 
tate the removal of the reaction water to 
ensure the completest possible esterifica- 
tion. 

After termination of the esterification pro- 90 
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cess, the resulting reaction product can be 
worked up by subjecting it to an alkaline 
washing followed by drying, for Instance by 
heating at reduced pressure or by an azeo- 
5 tropic distillation with benzene or other suit- 
able solvents. 

Unused benzoic acid, if any, can be re- 
covered by acidifying the washing liquid ob- 
tained in the alkaline washing of the crude 

JO reaction product 

The benzoic acid used in the process ac- 
cording to the invention need not be pure, 
and while a coloured reaction product may 
consequently be obtained, it has been found 

15 that this product can effectively be de- 
coloured by treating it with a mild oxidat'.on 
agent, for instance a dilute acidic or basic 
potassium permanganate solution. De- 
colouration with a basic i>ermanganate solu- 

20 tion may be combined with the washing of 
the crude reaction product if so desired. If 
an excess amount of impure benzoic acid 
is used, the recovered benzoic acid appears 
to be chemically pure. 

25 The process according to the invention 
can be carried out as a continuous or as a 
batch process. 

The followmg Examples of the invention 
are provided. 

30 Example I 

134 grams of dipropyleneglycol (1 mole) 
and 256 grams of chemically pure benzoic 
acid (2.1 moles) were introduced into a 1- 
litre flask equipped with a stirrer, a gas inlet 

35 tube and a distilling head. The mixture m 
the flask was rapidly heated under nitrogen 
to about 210 and with continued stir- 
nng and introduction of nitrogen, the tem- 
perature was gradually raised to 255 

40 over a period of 3 hours and maintained at 
this temperature for a further 3 hours, 36 
grams of reaction water distilling over. 

The resulting reaction mixture was cooled 
to about 85 and washed at this tem- 

45 perature with 100 millilitres of 1 % by 
weight sodium hydroxide solution, 200 
millilitres of 5 % by weight sodium car- 
bonate solution, and twice vnih 100 milli- 
litres of water, in that order. 

50 After drying of the reaction product by 
azeotropic distillation with benzene, 310 
grams of dipropyleneglycol dibenzoate was 
obtained, having a colour 58 "^Hazen, an 
acid number 0.003 mgeqs. per gram and 

55 Bd* 1.5278. 

The water layers obtained in the washmgs 
widi the sodium hydroxide solution and the 
sodium carbonate were combined and addi- 
fled with sulphuric acid. The benzoic acid 

60 precipitated in this treatment was washed 
with water and dried. 31 grams of benzoic 
acid were obtained. 

The effidency of the ester preparation 
was 98 % based on the benzoic add re- 

65 acted, and 91 % based on the original 



amount of dipropyleneglycol. 
Example II 

Dipropyleneglycol dibenzoate was pre- 
pared as in Example I, except that techni- 
cal grade benzoic acid, obtained by oxida- 70 
tion of toluene was used instead of chemic- 
ally pure bezoic acid. The said technical 
grade benzoic acid has an unpleasant sniell 
and was yellow in colour. The washing 
yielded a green reaction product with an 75 
efficiency of 90 % based on the dipropylene- 
glycol. The washed reaction product was 
then decoloured by slowly addmg at about 
80 *'C and with stirring, a solution consist- 
ing per 100 grams of reaction product, of 1 80 
gram of potassium permanganate and 4 
grams of sulphuric acid in 100 millilitres of 
water. The aqueous liquid layer was 
separated from the ester layer and flic ester 
is washed with water. 85 

After drying, by heating at reduced pres- 
sure, and filtration, the resulting dipropy- 
leneglycol dibenzoate was almost completely 
decoloured (colour 50 **Hazen. acid num- 
ber 0.005 mgeqs. per gram, and njrSO 
1.5269). 
Example III 

Example n is repeated, except that de- 
colouration was effected with a solution of 

1 gram of potassium permanganate and 5 95 
grams of sodium carbonate in 100 milli- 
litres of water. The resulting product was 
almost colourless (colour 70 *'Hazen). 
Example IV 

106 grams of diethylenegjycol (1 mole) 100 
and 256 grams of chemically pure benzoic 
acid (2.1 moles) were introduced into a 1 
litre flask equipped with a stirrer, a gas in- 
let tube and a distilling head. The mixture 
in the flask was rapidly heated to 210 105 
under nitrogen with stirrmg. With con- 
tinued stirring and introduction of nitogen, 
the temperature was gradually raised to 
260 over a period of 3 hours and the 
mixture maintained at this temperatjure for 110 

2 further hours. A total of 34 grams of re- 
action water being distilled over. 

The resulting reaction mixture was 
worked up in the same way as in Example 
I. The yield was 288 grams of diethylene- 115 
^ycol dibenzoate (colour 66 ®Hazen, add 
number 0.005 mgeqs. per gram and nn* 
1.5420). 

Based on the ori^'nal amount of glycol, 
the efficiency was 91 % and based on the 120 
benzoic add reacted. 
Example V 

Example IV was repeated, except that 
technical-grade benzoic acid was used in- 
stead of chemically pure benzoic acid. The 125 
resuhing green reaction product was de- 
coloured with a solution of 1 gram of potas- 
sium permanganate and 5 grams of soditxm 
carbonate in 100 millilitres of water, at 
about 85 The colour of the resulting 130 
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diethylenedyool dib^oate was 26 ^Hazea 
(ai," 1.5421). 
Example VI 
150 grams of tn&thylene^Jycol and 256 
5 p;rams of tecbnical-grade benzoic add were 
introduced into a 1 litre flask equipped with 
a stiller, a gas inlet tube and a distiQing 
Lead. The mixture in tlie flask was lapidly 
heated to 210 with stining under niCro- 

10 \>\nth continued stkring and introduc- 
tion €i nitrogen. &e temperature was gradu- 
ally raised to 250 over a p^od of 3 
hours smd the mixture maintamed at this 
temperatuie for 2 further houzs. At tiie 

15 end of this period a total of 35 grams of 
water has been distiUed over. 

Hie residtiiig leaction mixture was 
waded in the same way as desoibed in 
Example I,, to provide 31 grams of pure 

20 benzoic add in uie aqueous washing liquid. 
A farown product ms obtained, wMoh was 
decoloured by treatment with a sdution of 
1 gram of potassium permanganate and 5 
grams of sodimn cammate in 100 mifli- 

25 UUes of water at about 90 **C. 

After wasSuK and ^ying there results 
340 grams of white triethylene^}ff7d diben- 
zoate, havii^ a melting pomt of 48-48.5 ""C 
(add numbo: 0.002 mgeqs. of add per 

30 gram). The eflBdency was 97 % based on 
the reaction of tedmicd-grade benzoic add« 
and 92 % based on Hie orjghial quantity of 
sJyccd. 



WHAT WE CaLAIM B:— 

1. A process for preparing a poly- 35 
alltylene dibenzoate» comnrisiag reacting a 
pc^yaBt^lene glycol with 1>enz(»c add at a 
temperature between 200 and 300 and 
removing the reaction water &om the r^ 
action mixture by evaporation during the 40 
reaction. 

2. A process acooidmg to Qaim 1. in 
which the reaction is effected at a tempera- 
ture between 210 and 265 ''C. 

3. A process according to Qaim 1 or 45 
Oaim 2, in which the reaction product is 
subjected to treatment with a nmd oxida- 
tion agent. 

4. A process according to Qaim 3, in 
whidi the mild oxidation agent is a dilute 50 
addic or baac potassium permanganate 
solution. 

5. A process of preparing a palyalkylene- 
^yool dibenzoate, substantiaUy as faeiean- 
bdore described in Ae Exam^es. 55 

6. A polyatkyleneglycol dibenzoate ob- 
tained according to a process according to 
any <me of the preoedk^ daims. 
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